Construct: Competency Based Medical Education (CBME) is designed to use workplace-based assessment (WBA) tools to provide observed assessment and feedback on resident competence. Moreover, WBAs are expected to provide evidence beyond that of more traditional mid-or end-of-rotation assessments [e.g., In Training Evaluation Reports (ITERs)]. In this study, we investigated the quality of feedback in General Internal Medicine (GIM), by comparing WBA and ITER assessment tools.
Introduction
In 2015, the Royal College of Physicians and Surgeons of Canada (RCPSC) announced the implementation of a Competency by Design (CBD) initiative that was developed within a competency-based medical education (CBME) approach. 1 Although CBME is a relatively new initiative in Canada for Royal College Specialties, the College of Family Physicians of Canada and other nations have been engaged in this approach to residency education for a number of years. [2] [3] [4] [5] Findings across these settings indicate that while the idea of CBME is popular amongst trainees and assessors, it is not without challenges, including residents being resistant to increased observation and feedback, [6] [7] [8] [9] and preceptor concerns that CBME will be more time-consuming and onerous. [10] [11] [12] [13] The goal of assessment in medical training is twofold. First, if it is delivered properly, assessment drives the learning process. 14, 15 Second, it also provides important documentation of performance and overall resident competence, regardless of whether a program is structured in a traditional time-based format, or in a competency-based format. With the global shift towards CBME, there has been a parallel shift towards implementing workplace-based assessment (WBA). 11, 16 WBA refers to frequent, formative, and criterion-referenced clinical assessment. 17, 18 Grounded in adult learning principles [19] [20] [21] [22] , a CBME approach using WBAs promotes self-directed learning early in residents' medical training. 17, 23, 24 These formative assessments also offer timely opportunities for preceptors and academic advisors to identify and coach residents who are in difficulty. The CBD framework must provide sufficient competency data to validly and reliably assess resident competence. Determining which types of assessment tools will be most effective, and how best to implement them, remains a challenge in medical education. 9, 11 WBAs are believed to improve timeliness and specificity of assessment and to prompt actionable feedback at the time of a clinical encounter.
Feedback is considered effective if it fosters ongoing resident learning through these qualities descriptive, narrative, task-focused, specific, criterion-based, timely, constructive and actionable. 17, 25 Constructive and actionable feedback are described as providing direction for improvement including identifying a specific area or strategy for action 25 . This type of feedback attributes residents' performance to controllable behaviours that allows residents to progress towards a learning goal [26] [27] [28] [29] . This type of quality feedback is especially important in a CBME environment where learning is more residentcentred and preceptors are "expected to directly observe trainees and provide context-specific, behaviorally based feedback to learners". 30 There is a gap in knowledge about whether formative WBA provide improved documented feedback as compared to traditional summative ITERs.
The purpose of this study was to determine whether, within one postgraduate medical subspecialty training program, there was a difference in the quality of feedback between summative ITER assessments that characterize a pre-CBME environment and the formative WBAs that will characterize the CBME model. Our research questions included, 
Context
The General Internal Medicine (GIM) program at Queen's is a two-year medicine subspecialty program of PGY-4 and -5 trainees. GIM began preparing for the implementation of CBD assessment processes in 2015 by designing and implementing several rubric-based assessment tools. Rubrics assessed between 1-15 skills (if observed), across seven CanMEDS Roles. 31 Traditional ITERs were updated but continued to be used as WBAs were introduced. Appendices A and B provide examples of a representative ITER and WBA tools, respectively. GIM preceptors and residents received background information on CBME and workplace based assessment, as well as training on when and how to complete the new forms. Emphasis was placed on providing constructive, narrative feedback on any assessment form. Regular email reminders were sent to complete WBA in certain clinical environments (e.g. longitudinal GIM clinic). Each resident was assigned an academic advisor (who at the time of this study was the program director), who met with the resident at three month intervals to review the assessment portfolio, summarize progress, and provide longitudinal coaching, in the model originally suggested by the RCPSC.
Methods
We used a mixed methods analysis with a concurrent triangulation design in this study. 32, 33 We supported assessment effectiveness by a retrospective quantitative analysis of assessment scores with a qualitative analysis of preceptor narrative assessment feedback spanning four years (2013-2016). We juxtaposed narrative data from interviews and focus groups with assessment data to provide a rationale for evaluation outcomes and to recommend future improvements to residency assessment.
Setting and participants
GIM at Queen's is a mid-sized medical subspecialty training program with seven PGY-4/5 residents and 11 GIM preceptors at the time of this study (2015/2016). The residents performed rotations in a wide variety of medical contexts, many with non-GIM rotations and assessors (e.g., stress testing with a cardiologist, or a radiology elective). Assessment data was collected across a number of contexts from residents, and from a variety of GIM and non-GIM preceptors. We conducted this research between January 2016 and January 2017 in the lead up to formal CBME implementation. Ethical approval was provided by the Queen's University Health Sciences Research Ethics Board.
Data collection
Both qualitative and quantitative data were collected. For the qualitative data, participation by both residents and preceptors was voluntary. Quantitative assessment data were collected prior to conducting the interviews and focus groups to ensure assessments were not influenced by interview and focus group discussions.
Using convenience sampling, resident interviews were conducted with four of the seven residents who agreed to participate in the study (two PGY-4s and two PGY-5s). The PGY-4s had been exposed to both WBAs and ITERs whereas the PGY-5s had been exposed to mainly ITERs in their PGY-4 year, and to both ITERs and WBAs in their PGY-5 year. The interviews were between 30-55 minutes in length.
Seven of nine GIM preceptors (78%) agreed to participate in two focus groups (n=2; n=5), one before and one following the resident interviews. Residents and preceptors participated separately in the study to ensure both groups felt able to speak freely and critically. Focus groups were 60 minutes in duration.
Expert research interviewers who were not associated with the GIM training program and had extensive experience with qualitative research conducted the interviews and focus groups. One researcher external to the department conducted all the interviews, while a second external researcher conducted the focus groups. Both external researchers attended the focus groups, one conducted the focus groups and the second took notes, identified preliminary themes, and summarize findings for participant verification. Guided by the literature, the research team developed the focus group guide (protocol) and revised the questions based on the results of the first interview.
The protocols targeted three key areas including, 1) residents' and faculty perspectives on requirements for quality feedback, 2) differences between formal and informal feedback, and 3) the perceived usability, feasibility, and value of the WBA tools (see Appendix C for protocols). All interviews and focus groups were audio recorded and transcribed verbatim. Pseudonyms replaced identifiable information to protect participant confidentiality.
Quantitative data consisted of numerical resident assessment data and were collected before conducting the interviews and focus groups to ensure feedback forms completed were not influenced by the interview and focus group discussions. These quantitative data were organized into spreadsheets and data cleaned to enable statistical analyses. We quantified all written feedback from the resident assessment tools as not-actionable, actionable, or actionable with strategy. If the feedback described the competency of a specific task it was coded as "actionable", if a specific strategy for improving the task was provided it was coded as "actionable with a strategy". If the behaviour or skill was not identified it was considered not-actionable (e.g. "great work"). Actionable with strategy was considered more beneficial (see introduction) as it assists residents' ability to self-regulate their learning. [34] [35] [36] [37] [38] 
Data analysis
Our analysis began by entering the data for all assessments completed between 2014 and 2016 into our statistical software (SPSS v21) for descriptive and inferential statistical exploration and testing. After data was inspected for outliers, typos, and normality (ANOVAs) inferential statistical analysis was conducted. Chi-Squared tests were used to test if there were statistically different feedback provided across assessors and assessment categories as a means of showing differences in quality or other factors. Phi coefficients (φc) were calculated to determine the level of association between assessors and the quality of feedback provided. A Factorial ANOVA was used to test for differences between assessors and their average scores and partial-etasquared effect sizes (η 2 ) were calculated to demonstrate magnitude of difference.
We conducted qualitative analysis using a thematic design after all data were collected as a means of identifying perceptions about the current assessments and process, and strategies for future improvement. 39 Using open coding, two researchers independently coded one interview and one focus group to ensure inter-rater reliability and formulate the codebook (91.35% of coding was the same and 8.65% of codes were changed with consensus for the reliability of meaning). We merged the 473 codes across all the interviews and focus groups into 28 distinct super-codes, 13 categories, and 4 themes through research team meetings until consensus was reached. We triangulated all data to ensure a connection between both the quantitative and qualitative results. The quantitative results are embedded into each theme in the results section when there is a direct relationship to the qualitative data. Figure 1 depicts the number of assessment tools included and excluded in this study. The 11 GIM preceptors performed 55% of these assessments (180/328), whereas 57 non-GIM preceptors performed the remaining 45% of assessments (148/328).
Results
We found that four themes emerged from the mixed method analyses: (1) Desiring targeted, formative feedback; (2) Addressing usability, reliability and value of assessment tools; (3) Identifying who is responsible for initiating assessments; and (4) Synthesizing summative and formative feedback to assess resident competence. Quantitative data are included within each of the themes where there is a specific link in order to provide additional evidence that supports the findings. Tables 1, 3-5 provide the topics within each theme with selected quotations. Theme 1: Desiring targeted, formative feedback. As pertinent to research question 1, participants expressed a desire for targeted, narrative, formative and constructive feedback. ITERs were seen by both preceptors and residents as having minimal effectiveness with the exception of the comments section which was seen as valuable. Residents were unanimous in the belief that the narrative component of the ITERs was more effective than scores on a numerical scale for providing constructive feedback. The WBAs were viewed as more useful as they were more likely to provide information about resident progression through the training program. Both residents and preceptors believed the focus on written comments through the WBAs was a more effective assessment. Most participants noted that WBAs were more effective than ITERs at providing feedback based on the resident level, timeliness and specificity.
All residents distinguished between the formal and informal feedback that they received. Informal feedback was preferred; it was timelier and tended to occur soon after the direct observation, whereas formal feedback was viewed as less timely. The majority of participants described the logistical challenges of written feedback in a busy clinical environment. Both residents and preceptors identified the importance of an academic advisor in providing residents with targeted, actionable feedback.
There was a contradiction, however, between the perceived actionability and specificity of WBA assessment feedback, and non-significant statistical differences between the two types of assessment. Across the six high frequency tools with identifiable assessors, preceptors provided written feedback 74% of the time (243/328). The extent of feedback was not differentiated by tool type as both ITERs and WBAs returned similar amounts of feedback that was actionable, and actionable with a strategy, as indicated by a Chi-Square test (χ 2 = 2.69, p = .261). As well, there is no relationship between the numerical scores received on assessments and actionable feedback as all the residents scored high consistently indicating that none of the tools were discriminatory ( Table 1) . e36 Twenty-one of 72 physicians (29%) accounted for the provision of all actionable feedback and 68% (222/328) of all assessments completed. Of the top 10 most frequent preceptors, nine were core GIM faculty while the 10 th was a chief preceptor of a communitybased rotation. Twenty-one percent of the total number of assessors were GIM faculty and they contributed to 55% of the six assessment tools used in this study. There was a significant association between assessors and the provision of actionable and actionable with strategy feedback (χ 2 =41.22, df=18, p<.001, and φc=.318 and p<.001). To determine if score ranges differed significantly across the 10 high frequency assessors, an ANOVA was used to determine the relationship between assessors and average scores. There was a significant difference between assessors and average scores (F(9, 213)=12.49, p<.0001, η 2 =.345) which is commonly understood to constitute a large effect size. Among the top 10 assessors, there was an uneven distribution of assessments per resident. For example, Resident-3 had 12/28 assessments provided by Preceptor-23 and none provided by Preceptor-9 despite the fact that Preceptor-9 provided the highest number of assessments to residents overall. Given the large number of assessments performed by Preceptor-9, it is extremely unlikely this avoidance was random. Residents believed that assessors rushed to complete narrative feedback since it was always the last section on WBAs. To overcome this challenge, many participants suggested that providing prompts in the 'comments' section of the tools, would increase the feasibility and usability of assessment forms. Preceptors also stated that, at times, they required additional time to write thoughtful feedback, rather than attempting to write quality comments in-themoment. Many participants believed that given the current clinical environment, it was not always feasible to give timely feedback in an appropriate setting, and may decrease the reliability of comments between assessors.
Figure 1: Study inclusion and exclusion criteria of assessment tools
All participants were more approving of the new WBAs and their potential to improve useful feedback.
Differentiation based on written feedback was shown to be essential for overall assessment and coaching of residents due to the lack of performance differentiation and ceiling effects found across numerical assessment scores. For ITER's, 100% of Mid-Rotation assessments and 71% of End-of-Rotation ITERs received a perfect score. WBAs received a weighted average score of 87.5% with a total of 75 perfect scored (41% of the total WBAs). ITERs received a weighted average of 86.8% with a total of 44 perfect scored (30% of total ITERs). A comparison on the average scores of the seven CanMEDS roles resulted in no significant difference between tools. Theme 3: Identifying who is responsible for initiating assessments. Aligned with research question 2, the need to explicitly identify the roles and responsibilities for the resident assessments emerged from the data and included identifying responsibility for initiating assessments and the willingness of some assessors to complete the WBAs. Most residents believed that the preceptor should be responsible for initiating the assessments. Residents reported feeling uncomfortable initiating the feedback process due to the possibility of a negative assessment and not knowing the assessor during short rotations. Preceptors agreed that narrative feedback was important, however, in contrast to the resident perspective, they suggested that the residents should be the initiators. They felt that this was currently not the case. Although, some preceptors showed concern that full autonomy would result in residents targeting assessors who provide only positive feedback.
Most residents felt that the willingness to provide feedback differed greatly between preceptors. They suggested that the more interested a preceptor was in the teaching and learning process, the better they were at providing effective feedback. Both residents and preceptors agreed that there was a need to improve the quality of feedback. Finally, participants described the importance of receiving multiple sources of feedback-not only from preceptors but also from allied health professionals, which in turn, provides a more complete assessment of their strengths and weaknesses. Theme 4: Synthesizing summative and formative feedback to assess resident competency development. As pertinent to research question 3, the results demonstrate the importance of incorporating both point of care and longitudinal feedback when making decisions about a resident's competence. Most participants agreed that longitudinal feedback was a valuable component of a robust assessment portfolio. The ITERs and WBAs together, were viewed as a more complete method of assessment than the ITERs alone. Many participants were satisfied that the WBAs could provide support for the ITER data. They felt that the WBAs bridged the practice-feedback latency gap caused by ITERs. The ITERs allowed preceptors to comment on trends of performance, whereas WBAs provide data points demonstrating an overall pattern en route to a resident's development of competence. 
Discussion
In line with finding from contemporary literature, our qualitative data described the importance of timely, high quality feedback, and the potential for WBAs to be more effective than ITERs in this regard. 40, 41 However, our quantitative results showed there was no difference in the quality of feedback documented between the two methods. The scores residents received on both assessments were near the highest of the scale with little standard deviation, and are unlikely to differentiate between resident capabilities or provide meaningful feedback to the trainees on areas to target for improvement. This was true whether traditional scales (does not meet/meets/exceeds expectations) in an ITER format, or a three-point scale using behavioural anchors (not yet/almost/achieves) in a WBA rubric format were used. This corresponds to findings from the participants, who felt that numerical scores did not provide useful feedback whereas the written comments were the deepest source of value. Qualitatively, one might expect WBAs to provide narrative snapshots of a resident's performance, with granular bits of specific formative feedback based on the case at hand or the experience of the day. In fact, our results demonstrated no difference in the frequency or quality of actionable feedback provided to residents, using traditional ITERs versus newer WBAs. This lack of difference between assessment tool types may imply that the provision of high-quality feedback has more to do with preceptor development and the culture of assessment and feedback, than with the assessment tools themselves. Both residents and preceptors in this study expressed a desire for guidance in how to best implement and operationalize feedback strategies. Traditional thinking in regard to fostering a culture of feedback has focused on preceptor and resident development to improve the giving and receiving of feedback, 10 but Harrison and colleagues offer novel ideas around structuring programmatic assessment to improve students' receptivity to feedback, including themes of emphasizing trainee personal agency or autonomy, and maintaining authenticity and relevance to practice environment when developing assessments. 42 These factors should be taken into account when developing assessment tools and strategies for implementation. Literature shows the negative influence that summative assessments can have on receptivity to feedback and this will require close consideration moving competency-based assessments forward 42, 43 Our results showed that providing timely, constructive and actionable feedback in a safe environment was also seen as essential in a CBME culture, although this type of feedback was rarely given. Administrative support in terms of creating schedules that allowed for completing WBAs, and preceptor development on what constitutes quality feedback will be important if the culture of assessment is to truly shift. Finally, the academic advisor system for collating assessments and interpreting results in terms of competency development was seen as valuable for resident understanding of their learning.
Our data also reveal a disconnect between residents and preceptors regarding the responsibility for initiating WBAs. Each group thought the other should be the one primarily responsible for initiating feedback and completing the WBAs. This is an important issue to recognize and address, as it is frequently proposed that CBME will be a learnerdriven process. 44, 45 Preceptors in our study suggested the need for a schedule such that residents do not 'cherry pick' their assessors, while also ensuring preceptors complete a required number of assessments for the residents they supervise. Our research showed an uneven distribution of completed assessments between some residents and preceptors. This may be due to the scheduling of resident rotations which does not always ensure equal pairing of residents and assessors, but certainly raises the possibility of cherry picking.
Finally, the results show a discrepancy between preceptors who consistently provide high quality feedback and those who do not. Both residents and preceptors clearly articulated the value of an academic advisor, or long-term mentor, in helping them translate feedback from assessments into learning and personal development. This person plays a critical role in helping residents see patterns of feedback, putting formative assessment in an overall context, and ultimately helping them reflect, accept and act on feedback.
Our results suggest a need for further professional development with preceptors, academic advisors, and residents, on both the process for using WBA tools, and on how to effectively deliver and interpret actionable feedback from a spectrum of evaluations.
Limitations
This study took place in a single division at one hospital site with a small sample size. Therefore, generalizability of our findings to other contexts should be made with caution. We feel that the emergent themes from our study are important and relevant, however it is certainly possible that additional themes would emerge by replicating this study across specialties. Faculty training within this single division could also be improved given the evidence provided that the tool used mattered less than the assessment or feedback skill of faculty.
Conclusion
Constructive, formative, narrative feedback is an important element in medical training programs, both to drive trainees' learning and to document resident progress and competence, as recognized by both preceptors and residents. WBAs are regarded highly as a tool for narrative and more frequent feedback. However, in our study of WBA compared to traditional ITER assessments, there was no difference in the documentation of specific actionable feedback, which was low in both assessment types. This demonstrates that simply creating WBA tools does not necessarily translate into more explicit or actionable feedback for trainees, an important concept to consider as many medical training programs begin the transition to CBME. This may reflect the need for preceptor development, and addressing the culture of learning and feedback which is independent of assessment tools.
Practice points
• Targeted, narrative, formative and constructive feedback is desired for CBME.
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• Address both preceptor and resident needs if the goals of competency-based assessments are to be reached.
• Identify roles and responsibilities of those charged with completing competency-based assessments if the competency-based assessment system is to be effective.
• A process for synthesizing both formative and summative resident feedback is needed for making competency development decisions.
• Successful integration of CBME takes thoughtful systemic development and dedication at all levels of the adoption and implementation process.
• It is important for residents not to cherry pick their preceptor to skew their WBAs.
Conflicts of interest: We, the authors, have no conflict of interest disclosures to make.
Declarations of interest: The authors report no declarations of interest. The authors alone are responsible for the content and writing of this article.
Funding: This study was funded through a SEAMO grant held at Queen's University 
